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though evidence-based therapy approaches exist, 10 only about 30-50 percent of affected children and adolescents receive treatment for their mental disorders. 11, 12 Furthermore, initial treatment contact after disorder onset is mostly delayed, in many cases for more than a decade. 13, 14 Notably, an early age of onset of mental disorders in childhood or adolescence was consistently found to predict longer delays, 13, 14 which is alarming given the early median ages of onset. 15 Continuity of psychopathology from childhood and adolescence to adulthood has been demonstrated. 16 Treatment delays correlate with adverse outcomes such as the development of comorbid disorders 17 and low treatment response. 18 In order to improve the access to early interventions for child and adolescent mental disorders, predictors of mental health service use and treatment delays need to be identified.
The role of familial psychopathology has been suggested as one important candidate that may predict offspring mental health service utilization. 19 Previous studies found that parental psychopathology was associated with higher unmet service needs in offspring. 20, 21 In contrast, other authors 22 reported that mothers with mental health problems tended to perceive their offspring's behavior more problematic than well-adjusted mothers. A lower threshold for perceiving their children's emotional and behavioral problems as in need for treatment might lead to increased service use in offspring of mothers with mental disorders. 23 Furthermore, former mental health service experience of parents or other family members was associated with increased offspring service utilization. 24 According to the latter studies, we hypothesized a positive association between parental psychopathology and offspring mental health service use rate. As yet, research on the association between parental psychopathology and offspring mental health treatment delay is lacking. However, in accordance with the above-mentioned findings on the association between parental psychopathology and offspring mental health service use rate, both a positive and a negative association between parental psychopathology and offspring treatment delay might be hypothesized.
Previous studies on the association between family psychiatric history and offspring mental health service use mostly included nonrepresentative samples, 20, 25, 26 focused on specific child or parental mental disorders or service sectors, 19, 20, [23] [24] [25] [26] or did not report the association between parental psychopathology and offspring mental health treatment delay. In our study, we wanted to estimate the association of various maternal mental disorders with i) mental health service use by offspring with mental disorders and with ii) offspring treatment delays across multiple service sectors in adolescents of a nationally representative cross-sectional survey.
| ME THODS

| Study sample
Data of this study stem from the National Comorbidity Survey
Replication Adolescent Supplement (NCS-A), a nationally representative face-to-face survey of 10 148 United States adolescents (age:
13-18 years). The NCS-A was carried out in a dual-frame design be- 30 In the WHO CIDI, various DSM-IV mental disorders were assessed, including anxiety disorders, affective disorders, behavior disorders, substance use disorders, and eating disorders. 29 Trained interviewers conducted the computerassisted interviews with the adolescents, and good quality of the interview was ensured. 27, 28 Additional diagnostic information on adolescent mental disorders (ie, attention-deficit/hyperactivity disorder, conduct disorder, oppositional defiant disorder, major depressive disorder, and dysthymic disorder) was collected from biological mothers in the SAQ, because previous studies found that collecting information from parents on those disorders to be of additional diagnostic value. 29 Information of mothers and adolescents was combined whenever available. We considered any mental disorder as present if diagnostic criteria for at least one mental disorder were met either based on information obtained from adolescent or mother. Age of onset of any mental disorder was defined as the age at which criteria for a mental disorder were met for the first time. If a participant fulfilled criteria for more than one disorder, or, in case of discrepancies between adolescent or maternal report, the earliest age of onset was considered.
Mothers and adolescents gave written informed consent, and the Human Subjects Committees of the Harvard Medical School and the University of Michigan approved the NCS-A. 27 
| Assessment of maternal mental disorders
Information on maternal psychopathology was obtained from maternal self-report in the SAQ using items based on the Family History Research Diagnostic Criteria Interview and advanced versions, 31, 32 as directly interviewing first-degree relatives of study participants is considered more accurate and precise than interviewing study participants about mental disorders of their first-degree relatives. 31 Mothers were asked during how many of the past 10 years they experienced various mental health problems related to DSM-IV disorder categories. We classified these problems as follows: "times lasting two weeks or longer when you were so sad or depressed that you had problems with sleeping, eating, concentrating, or not having enough energy" and "times lasting a few days or longer when you felt unusually high and full of energy" as any affective disorder, "times lasting several months or longer when you were so nervous or anxious that you had problems with sleeping, eating, or concentrating" and "anxiety attacks when all of a sudden you felt frightened, anxious, or panicky" as any anxiety disorder, "attacks of anger when all of a sudden you lost control and either broke something, hurt someone, or threatened to hurt someone" as any behavior disorder, and "problems with drinking alcohol"
and "problems with drugs" as any substance use disorder. We considered a certain mental disorder as present when the mothers reported the symptoms during at least 1 year out of the past 10 years.
| Assessment of service use
Information on adolescent lifetime mental health service use across multiple sectors was obtained from adolescents and mothers using items based on the Service Assessment for Children and Adolescents. 33 Reports from both informants showed acceptable levels of agreement. 12 Participants were asked whether the adolescents had ever made use of any services from professionals or institutions for problems with emotions, behavior, or substance use. The answer to this question indicated the age of first mental health service utilization. If participants used services from more than one professional or institution within a sector, the earliest reported age was considered the age of first service use within this sector.
| Statistical analyses
All statistical analyses are based on weighted data 27,28 and were conducted using Stata/MP 13.1 (Stata Corporation, College Station, TX).
Descriptive statistics include frequencies and percentages of the sociodemographic characteristics of the study sample, maternal mental disorders, and adolescent mental health service use in the different sectors, as well as means and 95 percent confidence intervals (CI) for the average treatment delay per sector. To estimate relationships between maternal mental disorders and offspring mental health service use after first onset of any mental disorder, we calculated separate discrete-time proportional hazard models with a non-parametric baseline hazard function using complementary log-log regression. 35 Each of the different maternal mental disorders and "any mental disorder"
(yes, no) were included as time-invariant predictor, service use of adolescents per sector, including "any service sector," (yes, no) as outcome, and "treatment delay" as time-to-event. Treatment delay was defined as the difference in years between age of onset of any mental disorder and age of first service use per sector or, in case of censoring, as the difference in years between age of onset of any mental disorder and age at the time of survey. For subjects who reported service use before age of onset of any mental disorder (details are presented in the footnote of Table 2 ), we defined treatment delay as 0 years. We present hazard ratios and 95 percent confidence intervals. To estimate the association between maternal mental disorders and mental health treatment delay among those participants who reported service use, we calculated separate negative binomial regression models, 36 appropriate for non-normally distributed right-skewed over-dispersed count data. We defined each of the different maternal mental disorders and "any mental disorder" (yes, no) as predictor and each of the continuous treatment delay variables per sector, including "any service sector," as outcome. We present incidence rate ratios (IRR), exponentiated regression coefficients, which are interpreted as factor change in the outcome variable for each unit increase in the predictor variable, and 95 percent confidence intervals. To take account of the complex structure of data, we used the Taylor Series Linearization method. 37 We repeated our analyses to control for confounders by including sociodemographic variables (according to categories presented in Table 1 ), considered in previous epidemiological studies, 12, 14, 38 in the regression models. Adjusted results are presented. To account for the large number of tests, we controlled the false discovery rate, 39 implemented in R (R Project for Statistical Computing, http://www.r-project.org), and corrected P-values accordingly. For a number of subjects, information on maternal mental disorders, adolescent service use, or sociodemographic covariates was missing. Therefore, we restricted our analyses to participants with complete data. Sizes of the completer subsamples are given in the footnotes of Tables 2-4, and Tables S2 and S3 . We set the statistical significance level at 0.05 and calculated two-sided tests.
| RE SULTS
| Study sample descriptives
The sociodemographic characteristics of the study sample (N = 2939) are described in Table 1 .
| Prevalence of maternal mental disorders, adolescent service use, and treatment delay
Prevalence estimates of maternal mental disorders, adolescent mental health service use, and sector-specific treatment delays after first onset of any mental disorder are described in Table S1 .
| Association between maternal psychopathology and adolescent service use
Results of the discrete-time proportional hazard models for maternal mental disorders predicting offspring mental health service use after first onset of any mental disorder are presented in Table 3 , with hazard ratios ranging between 1.39 and 2.17 after correction for multiple testing. Offspring mental health service utilization was predicted by all maternal disorders included in our study across various service sectors. Estimates were highest for the mental health specialty sector, other services, and any service sectors, and were also found for the medical specialty sector. No associations were found for the school service sector. For reasons of transparency, results of the crude regression models are presented in Table S2 .
| Association between maternal psychopathology and adolescent treatment delay
Results of the negative binomial regression models for maternal mental disorders predicting mental health treatment delay after first onset of any mental disorder are presented in Table 4 . After correction for multiple testing, the associations between any behavior disorder and treatment delay in the mental health specialty (IRR = Table S3 . Notes: All analyses were run in completer subsamples, based on the main sample of mother-adolescent dyads (N = 2939). Sizes of the subsamples are as follows: maternal affective disorder: n = 2631; maternal anxiety disorder: n = 2634; maternal behavior disorder: n = 2227; maternal substance use disorder: n = 2670; maternal any mental disorder: n = 2633; mental health sector: n = 2890; medical sector: n = 2907; school sector: n = 2857; other sector: n = 2871; any sector: n = 2855. a Mean treatment delays were calculated only among participants who used any service per sector. For subjects who reported service use before age of onset of any mental disorder (mental health specialty sector: n = 112; medical specialty sector: n = 13; school service sector: n = 74; other service sector: n = 36; any service sector: n = 197), we defined treatment delay as 0 years. Sizes of the subsamples are as follows: mental health sector: n = 919; medical sector: n = 260; school sector: n = 750; other sector: n = 548; any sector: n = 1405.
| D ISCUSS I ON
TA B L E 2 Prevalence estimates of maternal mental disorders, adolescent service use, and delays in service use after first onset of any mental disorder in different sectors (N = 2939)
TA B L E 3 Discrete-time proportional hazard models for maternal mental disorders predicting adolescent lifetime mental health service use after first onset of any mental disorder in different sectors
Mental health specialty sector Notes: All analyses were run in completer subsamples, based on the main sample of mother-adolescent dyads (N = 2939). Sizes of the subsamples are: affective/mental health: n = 2498; affective/medical: n = 2524; affective/school: n = 2473; affective/other: n = 2482; affective/any: n = 2479; anxiety/ mental health: n = 2500; anxiety/medical: n = 2526; anxiety/school: n = 2475; anxiety/other: n = 2482; anxiety/any: n = 2480; behavior/mental health: n = 2107; behavior/medical: n = 2130; behavior/school: n = 2083; behavior/other: n = 2093; behavior/any: n = 2087; substance/mental health: n = 2533; substance/medical: n = 2559; substance/school: n = 2508; substance/other: n = 2515; substance/any: n = 2511; any mental/mental health: n = 2499; any mental/medical : n = 2524; any mental/school: n = 2471; any mental/other: n = 2482; any mental/any: n = 2478. Analyses are adjusted for maternal age, sex, age, race, parental education, poverty index ratio, region, urbanicity, number of biological parents living with the adolescent, birth order, and number of siblings. HRs with significant P-values after correcting for multiple tests using the false discovery rate are marked in bold. CI, confidence interval; HR, hazard ratio; *, P-value < 0.05; **, P-value < 0.01; ***, P-value < 0.001.
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health specialty, medical specialty, and any service sector use as compared to offspring of mothers without behavior disorders.
Our finding that maternal psychopathology was associated with an increased likelihood of mental health service use in the offspring is generally in line with previous studies 19, 20, [23] [24] [25] [26] which, however, included non-representative samples 20, 25, 26 and focused on, or did not differentiate between, specific child or parental mental disorders 19, 20, [23] [24] [25] [26] and service sectors. 20, 24, 25 The association has been best-documented for parental substance abuse, 20, 26 depression, 24, 25 and anxiety, 20, 25 and the mental health specialty sector. 19, 23 Teagle and colleagues 23 report that parental history of psychopathology predicted offspring service use in the mental health specialty, but not in the school service sector, which is consistent with our findings.
Angold et al 40 found only a small association for parental burden predicting school service use and hypothesized that school services might be more sensitive to the severity of the child's symptoms than to parental characteristics, because children might be able to make contact with school-based services without the help of their parents.
Another study 41 reported increased mental health service use rates when children entered school, conceivably because at that point mental health care needs come to the attention of a care provider, less biased by parents' psychopathology and service use decisions.
Our findings that maternal behavior disorders predicted longer treatment delays in the mental health specialty, the medical specialty, and in any service sector, are generally in line with studies suggesting that parental psychopathology may increase the risk of higher unmet service needs in the offspring. 20, 21 However, in contrast to Cornelius and colleagues, 20 we did not find such an association for parental substance use disorders.
Although the mechanisms of the association between parental psychopathology and increased offspring service use have been poorly understood, several potential pathways have been discussed.
First, child service use is predicted by the parents' perception of children's mental health problems and needs and the impact on the family. 19, 23, 25 It has been shown that mothers experiencing stress or depression tended to perceive child behaviors as more problematic than well-adjusted mothers. 22 A lower threshold for perceiving and evaluating the child's emotional and behavioral problems as in need of treatment might lead to increased service use in children of mothers with mental disorders. 23 Second, children of parents with mental disorders are confronted with fewer barriers to help-seeking, especially when parents or other family members have already received treatment for their mental health problems, the latter of which has been found to be associated with increased child service use. 24 Children of parents treated for their mental disorders may profit from more accepting and less stigmatizing parental attitudes toward mental health treatment. 42 Moreover, children of parents with mental disorders may be less likely to believe the problem would spontaneously remit or they can solve it on their own; both beliefs have been found to represent frequent barriers to help-seeking. 43 Third, the estimated association between maternal mental disorders and adolescent mental health service use may be mediated by child disorder severity. 19 Previous studies reported that children of parents with mental disorders developed more severe mental disorders, as Notes: All analyses were run in completer subsamples, based on the main sample of mother-adolescent dyads (N = 2939), and were restricted to those participants who reported any lifetime service use per sector (see Table 2 ). Sizes of the completer subsamples are as follows: affective/mental health sector: n = 811; affective/medical sector: n = 231; affective/school sector: n = 647; affective/other sector: n = 468; affective/any sector: n = 1227; anxiety/mental health sector: n = 807; anxiety/medical sector: n = 228; anxiety/school sector: n = 643; anxiety/other sector: n = 465; anxiety/any sector: n = 1222; behavior/mental health sector: n = 633; behavior/medical sector: n = 174; behavior/school sector: n = 512; behavior/other sector: n = 360; behavior/any sector: n = 988; substance/mental health sector: n = 818; substance/medical sector: n = 230; substance/school sector: n = 656; substance/other sector: n = 475; substance/any sector: n = 1239; any mental/mental health sector: n = 809; any mental/medical sector: n = 230; any mental/school sector: n = 648; any mental/other sector: n = 467; any mental/any sector: n = 1226. Analyses are adjusted for maternal age, sex, age, race, parental education, poverty index ratio, region, urbanicity, number of biological parents living with the adolescent, birth order, and number of siblings. IRRs with significant P-values after correcting for multiple tests using the false discovery rate are marked in bold. CI, confidence interval; IRR, incidence rate ratio; *, P-value < 0.05; **, P-value < 0.01; ***, P-value < 0.001.
compared to children of parents without mental disorder history. 8 A positive correlation between mental disorder symptom severity and mental health service use has been documented. 12 This third pathway might also explain our finding that school service use was not predicted by maternal psychopathology, as the school service sector may be an entrance point for young people with less severe mental disorders. 44 The mechanisms underlying the finding that maternal behavior disorders predicted offspring treatment delay across several service sectors remain to be determined. One might speculate that, as the item used to assess maternal behavior disorder included a description of antisocial behaviors, those mothers might possess maladaptive parenting skills (eg, lack of empathy 45 ) which may hinder them to perceive their children's needs and arrange for mental health services at an early stage of disorder. 19, 23, 25 Our study has several strengths, including the use of weighted data from a large nationally representative sample of United States adolescents. 27, 29 The fully structured WHO CIDI covering a wide spectrum of DSM-IV mental disorder categories and showing good quality criteria 30 was used to assess adolescent mental disorders, and diagnostic information from adolescents and mothers was combined. 46 Adolescent mental health service use was assessed with a well-established instrument 33 and across multiple service sectors. This study encompasses a broad spectrum of maternal mental disorder categories.
Our results may be interpreted in lights of several limitations; the ones concerning the NCS-A have been previously discussed. 12 , 29 First, we included only mothers to examine the association between parental psychopathology and adolescent mental health service use, as more than 80 percent of parents or guardians who completed the SAQ were biological mothers. This percentage is consistent with previous studies investigating health care issues in children and reporting that mostly mothers make service use decisions. 47 Second, for the definition of maternal psychopathology, mothers had to report DSM-IV-related mental health problems during at least one out of the past 10 years, which does not represent the gold standard of assessment of mental disorders using a standardized clinical interview, 48, 49 and might have led to biased prevalence estimates of maternal mental disorders.
Even though estimates were mostly in line with those reported in previous studies, 1, 15 we cannot fully exclude selection bias, according to which previous experience of a specific maternal mental disorder may have led to an overreporting of additional mental disorders. Third, offspring mental health problems may have been overreported by mothers with own mental health problems. 50 However, as the presence of offspring mental disorder was not a study outcome, it is unlikely that potential overreporting of those offspring mental disorders (ie, attention-deficit/hyperactivity disorder, conduct disorder, oppositional defiant disorder, major depressive disorder, and dysthymic disorder) for which diagnostic information was collected from biological mothers in the SAQ, in addition to diagnostic information collected directly in WHO CIDI interviews with the adolescents, may have had an impact on our results. However, it may have affected the generalizability of our findings. Fourth, service utilization was assessed retrospectively by adolescent and maternal self-report, which is susceptible to recall bias, and even though the agreement of both informants was to maternal psychopathology, except for maternal behavior disorders in the mental health specialty, the medical specialty, and in any service sector. Our results highlight the relevance of maternal mental health for offspring mental health care utilization and suggest that the consideration of maternal mental disorder status may help to improve the early identification and prevention of unmet needs in the treatment of mental disorders. 
ACK N OWLED G M ENTS
CO N FLI C T O F I NTE R E S T
GM has been acting as consultant for Janssen Research & Development,
LLC. The authors declare that no conflicts of interest exist.
Disclaimer: Hereby, we acknowledge that the original collector of the data, ICPSR, and the relevant funding agency bear no responsibility for use of the data or for interpretations or inferences based upon such uses.
O RCI D
Marion Tegethoff
https://orcid.org/0000-0002-3911-9426
